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EXHIBIT A 

CONCEPTION FROM URIBE NOTEBOOK 



Table 1. RCA Type II Catalyst Performance Measured as Voltage Loss at 0.6 A/cm 2 . 
Fuel composition: 100 ppm CO/H2 + air bleed. 
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EXHIBIT B 

TABLE OF EXPERIMENTS AND RESULTS 
(Reduction to Practice) 
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EXHIBIT C 

FUEL CELL ANODE INK COMPOSITIONS FROM URIBE NOTEBOOK 
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EXHIBIT D 

EXEMPLARY FORM OF TEST DATA FROM URIBE NOTEBOOK 
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EXHIBIT E 

LABORATORY TEST STATION LOG BOOK PAGES 
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Check only ONE : □ El Materials □ Computing □ Chemistry 
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G Bioscienc □ Engin ering & Physical Science 

Invention Information 

1 . Title of Inv ntion (indicate briefly the name of the article, device, material, composition, or process) 
Fuel Cell Anode Configuration For Carbon Monoxide Tolerance Using Non-precious 
Catalysts. 



2. Discloser(s): The list should include all individuals who are believed to have made an original 

contribution to the inventive concept and a substantial contribution to its reduction to practice. When in doubt, 
it is best to include a person rather than exclude a person. The final determination of inventorship will be made 
by LC/BPL after the invention is defined and after discussion with the disclosers listed below. 



Name 



MS Phone 



Home 
Address 



Employer 



Z# 



Francisco A. Uribe 


D42 
9 


7-3964 


352 joya Loop 
Los Alamos NM 
87544 


LANL 


109906 


Thomas A. 
Zawodzinski Jr. 


D42 
9 


7-0925 


120 Sierra Vista 
Los Alamos NM 
87544 


LANL 


103906 































































3. Attach a description of the Invention. Include as many pages and attachments as needed to 
fully describe your invention, and how it differs from the state of the art, including any experimental protocols 
and results. You should also attach copies of notebook pages and other written documents that are pertinent 
to the invention. 

Suggested Format: 

A. Brief non-technical abstract of the Invention 

B. Background of the Invention, including a statement of the problem(s) to be overcome and previous 
attempts to solve these problems (include reference materials on the problem(s) and the attempted 
solution(s)). 

C. Statement of Invention (what did you invent and what are the advantages) 

D. Detailed description of the Invention (include drawings, photos, graphs, etc.) in sufficient technical detail 
for the reader to understand the invention. 

4. Dates and Places of Invention: 

a) Conception of Invention: 25 March 1997 at MST-11 (LANL) 
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(date) (where) 
(Give the earliest date on which, and the place where, the invention was suggested, even if not complete. If the 
invention includes several inventive concepts, give the conception date of each and clearly identify the 
contributor(s) of each element). 

b) First Sk tch or Drawing: 10 Sept. 1997 at MST-11 in Notebook Fuel Cell No. 2 
Page 119 

(date) (place) (number) 

(Give the date of the earliest record that is available) 

c) First Written Description: 10 sept. 1997 at MST-11 in Notebook Fuel Cell No. 2 
Page 119 

(date) (where) (number) 

(Give the date of the earliest record that is available) 

d) Completion of Model or Full Size Device: 1 Oct. 1997 a t MST-11 

(date) (where) 

e) First Test or Operation of Invention: 2 Oct. 1997 at MST-11 

(date) (where) 

Degree of success attained (List successive dates if successive results are available) 

2 Oct 1997, 15 Oct 97, 23 Oct. 1997 , 30 Oct. 1197 , 4 Nov. 1997, 10 Nov 1997 , 14 Nov. 
1997 , 19 Nov. 1997 , 3 Dec. 1997, 21 Jan. 1998, 29 Jan. 1998 , 23 June 1998 



5. a) What is the present stage of development of this Invention? (Please check one) 

D Concept (A bare idea with sufficient thought to provide initial direction toward a reduction to practice) 

Q Bench Design (An initial test of a complete Invention using laboratory resources; not engineered) 

CI Lab Prototype (An engineered design that incorporates the complete Invention, but not 
engineered to use in its intended environment) 

ID Lab Testing (Sufficient testing to obtain proof-of-principle verification) 

X Field Prototype (An engineered design that may be used outside the laboratory in its intended 
environment) 

D Ready for Transfer (An engineered and tested process or equipment with test results to 
demonstrate the capabilities of the Invention) 

b) Have you achieved "actual" reduction to practice? (i.e. did you achieve the desired 
result - operating machine, desired material, process control - in accordance with the description of the 
Invention provided above) 

Yes X No If yes, what was the date? 2 Oct 1 997 

c) For th stage of dev lopment ch ck d abov , what additional ffort (tasks, 




(Rev. 8/98) I ■ 3 CIT-PO/LC/BPL 



THIS DOCl il^ CONTAINS PRIVILEGED iJN^iMATlUJN 

tim , mon y) is ne d d to bring th Invention to th next stag ? (if not known, 
please provide your best estimate) 

1. Implementation in stacks, lifetests are needed to bring invention to next stage on road to 
commercialization. Work done to date is sufficient for patent. 



d) If additional effort is needed, are you currently funded to advance the 
Invention to the next stage? 

Yes 



6. a) Disclosure of the Invention to Others (Include other UC/LANL staff): 





Name/Organization 


Date 
(MM/DD/YY) 


Where Disclosure 
Was Made 


Was This covered by a 
Proprietary Information 
Agreement (PIA)? 


1. 


DOE/OTT 


3/18/98 


Los Alamos, NM 




2, 






(details not 
disclosed) 




3. 










4. 











b) List all abstracts, documents, publications and presentations describing 
the Invention that you have published or prepared for publication, or 
presented on the subject. Indicate whether each disclosure was internal (within the 
Government complex) or external (third parties with no obligation of non-disclosure and 
use). Also, indicate whether each disclosure was an oral presentation or written 
disclosure. 

Title/Subject Publication/Date InUExt. Oral/Writt n 



Dissemination or Disclosure Reslricisd (AM 72 i) j 

' t 
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OAAT/DOE Program Review 18 March 1998 Int written 



c) List related publications (by yourself or others) Written materials that describe 
problems and/or features discussed in your description of the Invention and other 
inventions (including disclosures, patent applications, issued patents, journal articles, 
etc.) — attach copies if available. Also, provide a brief statement of how each item 
relates to the described Invention. 

Title/Subject Author(s) Publication/Dat 

1. Fuel Cell Anode Configuration For CO Tolerance F. Uribe, T. Zawodzinski, M.S. Wilson 
and S. Gottesfeld . Patent Application, Jan 1999 

2. 

3. 

4. 



Relationship (recognition of an identified problem or description of a feature of the 
invention) to the described Invention (Refer to the publication number above i.e. 1,2,3,4) 

This invention is also related to CO tolerance in fuel cells but uses non-precious 
metal catalysts. 

7. Are there other R&D efforts at LANL (by yourself or others) related to the 
subject matter of this Invention that may not be ready for Invention 
Questionnaires or patent applications to be filed? If so, please provide the 
subject matter, PI name, and the approximate date disclosure is expected. 



8. a) Under what specific project(s) (CRADA, Work for Others, User Facility, 
DOE, DoD, T chnical Assistance, LDRD, tc.) did this Inv ntion aris ? 



Dissemination or Di:r;bsura Restricted (Afvl 721) 
i 
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DOE-OTT Fuel Cells for Transportation Program 



b) What are the plans for further development of this Invention (including 
funding)? Is there or could there be interest from other federal agencies? 

The invention will be the subject of tech transfer activities and will be of interest 

to other agencies. 

c) Will this Invention be used as a basis for starting a new project? 

Yes No _X_ Unsure If not, is there a potential use of this Invention on 

other projects? Please explain. 



9. Will the government (e.g. DOE, DoD, or other Federal Agencies) purchase 
products or processes covered by the Invention? Yes No 

If known, state actual or potential amount of procurement 



10. What commercial entities (non-government) might be interested in 
sponsoring further development of this Invention? 

Fuel Cell manufacturers or fuel cell materials manufactures (Plug Power, Gore, 
Energy Partners, IFC) 



11. Was the Invention funded by, or is it primarily useful in connection with 
government programs directed at: the storage of civilian radioactive wast ; 
uranium enrichment; United States Advanced Battery Consortium; DOE 
Steel or Metals Initiative; or, is it subject to an international agreement or 
funded by EPRI or GRI? 
Yes No X If yes, provide details. 



'PROPRIETARY INFORMATION! 
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12. a) Are you aware of any physical, environm ntal, safety, or r gulatory risks 

with r gard to this Invention? Yes No X If yes, please describe the 

risks. List existing regulations which could impede implementation of this Invention. 



b) Are you aware of any political or public sensitivities with regard to this 

Invention or any related technologies? Yes No _X If yes, please 

describe the nature of the sensitivities. 



Commercial Potential 

13. Please fill out the attached table (Appendix A) as completely as possible. 

(Instructions are provided in Appendix A) 

14. Are you interested in commercializing this Invention yourself (in a 
non-LAN L capacity)? Yes No X If Yes, please provide comments: 



15. a) What is unique, new or unexpected about this Invention? (i.e. new or 
enhanced operation or performance, superior or unusual properties, decreased cost of 
operation, other reasons (i.e. existing technology is not adequate, etc.)) 
Enhanced performance of fuel cells operating on reformate fuels. The use of 

non-precious metals as catalysts decreases cost of parts by 2 or 3 orders of 

magnitude. 
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b) How will the answers in 15a provide an industrial partner comp titive 
advantag ? (i.e. what will make people want to use this technology instead of what is 
already available?) 

This invention provides a simple and inexpensive solution to a difficult problem. 

Fuel cells fed with reformate fuels (containing 20 to 100 ppm CO) won't operate 
unless something is done to avoid catalyst poisoning. So far the only viable 
solution is to increase the amounts of catalysts (precious metals) to prohibited 
costs. 



16. Are there barriers to implementing this technology that a potential industrial 
user should know about? 

No 



17. Please summarize any comments (positive and negative) you have 
received, with regards to this Invention, from non-government parties. 

Several parties are interested in licensing it based on hearsay about our 

results. • 



18. Have any commercial entities expressed an interest in this technology? 

(If the company's interest in this Invention was for government use only, please state) 
Yes X No If Yes, please list the companies and describe their interest. 
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Plug Power , Gore 



19. This Invention Questionnaire was completed by: 

Francisco A. Uribe 

TSM 3/9/1999 

Name Position/Title Date 

Thomas A. Zawodzinski Jr. 

TSM _3/9/1999 

Name Position/Title Date 



Discloser(s)/Line Manager Siqnature(s) 

20. Each discloser needs to sign and date the Invention Questionnaire. If 

license income is generated as a result of this Invention, a portion of the income is 
returned to the division. Therefore, it is necessary to identify the Division to which the 
discloser(s) was(were) assigned at the time that 1) the Invention was conceived or first 
reduced to practice, 2) the software or other copyrighted work was authored, or 3) the 
mask work was created. 



The line manager of the discloser(s) must review the Invention 
Questionnaire and sign-off indicating that he/she believes the 
technology to be sound and recommends that the University of 
California should seek patent protection. 



I/We have reviewed this Invention Questionnaire and recommend that it be 
considered for a patent application: 



SIGNATURES 


Date 


Group 


Identified 
Division 


Discloser Slgnature:^^^^.^,^ 






HSJ 


Discloser'sHl^pS^^ 








Disclos r Signature/' 









Disseminajjori or Diasfesure Resinc&d (AM 721} j 
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Discloser's Lil ^^^^^^J^ /^ n ^-30^^ 








Discloser Signatur : (/ 








Discloser's Line Manager Signature: 








Discloser Signature: 








Discloser's Line Manager Signature: 








Discloser Signature: 








Discloser's Line Manager Signature: 








Discloser Signature: 








Discloser's Line Manager Signature: 








Discloser Signature: 








Discloser's Line Manager Signature: 









Witness Signature 

21 . The witness must be a person who is hot one of the discloser(s) but who 
has read the Invention Questionnaire and understands the Invention. 



Witness Name Position/Title Date 

Line Manager Comments (Please feel free to provide any comments relevant to this Invention) 



THIS DUCl Jfc CONTAINS J*K1V1JLEGED anWkMATIOJN 



j-ROPR'EWT/ INFORMATION 

Dissemination or Disclosure Restricted (AM 721) 
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Appendix A: Technology Comparison Matrix 

Instructions for filling out the table: (Response to Question 13 of the Invention Questionnaire) 

- What are the PRIMARY commercial (non-government) uses or applications (foreign or domestic) for 
this Invention? 

- What are the closest related technologies that are currently used for these applications? 

- Which industry uses existing technology or is a potential user of this Invention for these specific 
applications? 

- Are there any OTHER uses or applications, besides what is listed as primary (be creative, but realistic)? 
Include the same information (closest related technologies, industry sectors/markets). 





This Invention 


Closest Related 
Technologies 


t* It At e in ur fa is* fa thic 
IVIdi l\t?lo IN W ll 11 Ho 

Application May Be 
Applied 


Primary 
Application(s) 
























































Other 
Applications 
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